Hypertonic saline-enhanced postburn gut barrier failure is reversed by inducible nitric oxide synthase inhibition.
To determine whether inhibition of inducible nitric oxide synthase to stabilize endothelial permeability and to retain hypertonic saline in the vascular space will ameliorate burn-induced gut barrier dysfunction. Prospective, experimental study. Research laboratory at a university hospital. Thermal injury models in the rat. In experiment 1, specific pathogen free rats underwent 3% total body surface area burn or sham burn and were given 7.5 mL/kg hypertonic saline (7.5% NaCl), 7.5 mg/kg saline, or 50 mL/kg saline (nearly equal sodium load with hypertonic saline) in the right femoral vein for 15 mins for fluid resuscitation at 0, 4, or 8 hrs after burn. In experiment 2, S-methylisothiourea (7.5 mg/kg, intraperitoneally), a specific inducible nitric oxide synthase inhibitor, was given immediately after burn to rats from different groups as in experiment 1. At 24 hrs after burn, the intestinal mucosa was assayed for myeloperoxidase activity and lipid peroxidation, the distribution of fluorescein isothiocyanate-dextran across the lumen of the small intestine was determined, and bacterial translocation to the mesenteric lymph nodes and ileum histology were also examined. Burn induced significant increases in intestinal mucosa inducible nitric oxide synthase expression, myeloperoxidase activity, lipid peroxidation, intestinal permeability, bacterial translocation to mesenteric lymph nodes, and villi sloughing in rats. Hypertonic saline administration at 0 or 4 hrs after burn worsened intestinal mucosa lipid peroxidation, neutrophil sequestration, intestinal permeability, and villi sloughing compared with those of burn + 7.5 mg/kg saline and burn + 50 mL/kg saline rats. To the contrary, burn + S-methylisothiourea rats with hypertonic saline injection at 4 or 8 hrs after burn showed an improvement of gut barrier function compared with burn + S-methylisothiourea + 7.5 mg/kg saline and burn + S-methylisothiourea + 50 mL/kg saline rats. Administration of hypertonic saline at 8 hrs after burn and S-methylisothiourea injection also significantly attenuated the bacterial translocation to mesenteric lymph nodes and villi sloughing. Using hypertonic saline as a resuscitation fluid in early burn shock markedly augmented the thermal injury-induced intestinal mucosa neutrophil deposition, lipid peroxidation, and intestinal hyperpermeability. Inhibition of inducible nitric oxide synthase not only significantly attenuated neutrophil deposition and mucosa lipid peroxidation but also reversed the deteriorating effects of hypertonic saline on thermal injury-induced gut barrier dysfunction and bacterial translocation.